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©4) EXPANDER FOR EXPANDING SHAPED-TUBE DEVICES 
(57) Abstract 

FIELD: expanding shaped tubes devices such as shut-off gates, stem suspension devices, filters 
mounted in well. SUBSTANCE: expander comprises body 1 with central duct 4 having union 5 in Its 
lower portion. Three rolling members are mounted with supporting units 8. 9 In recesses 6. 7 of 
body wall L Supporting unto 8 of two rolling members ore mounted in the above mentioned recesses 
stationary: supporting unit 9 of rolling member 12 Is mounted with possibility of radial extension 
out of recess 7. Movable supporting unit Is tn the form of two eccentric one relative to another 
cylinders 13. 14. Cylinder 13 with larger diameter is sealed relative to body wall, while cylinder 
14 with less diameter protrudes to central duct 4 of body 1 and has passages connecting central 
duct 4 with hydraulic chamber 18, defined by walls of recess 7 and end surfaces of cylinders 13. 14 
of movable supporting unit 9. EFFECT: enhanced quality and reliability of mounting shaped-tube 
devices, enhanced serviceability of expander, broadened range of working diameter. 2 cL 4 dwg 
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(£4) BAJIbUOBKA AHH PA3BAJIbUOBWBAHMfl YCTPOfiCTB M3 nPOOWJlbHbUC TPVB 
(57) Abstract 

HcnojTK30BaHne: jvih paaBanbijoBbiBaKiiH ycrpoftcTB K3 npo+wnbHtrx Tpy6 (nepexptiBaTeneM . nojjBecoK 
xboctobmkob, faniyrpoB h T.n,.), ycraHaBJiHBaeMbix b cKBamrae. Cympocrb n3o6pereHHH: BanbUpBKa 
coAepaKT Eopnyc (K) 1 c ueHTpanbHbiM KananoM 4, b maxneA Macro Koroporo ycraHoaneH nrr^ep 5. B 
creRKe K BbmonHemj yrnytSnemra 6h7,b KOTopwx c nowombio onop 8 H 9 ycraHoancHbi Tpn BajibiryiontHX 
ancMorra (B3). IlpmeM onopbi 8 hbyx B3 ycTaHoaneHbi b yr/ry6jieHMHX 6 K HenoABMXHO, a onopa 9 B3 12 - c 
B03uoxHocTfaio pajjuan bHoro BbiABKscHiN M3 yr/r/ojieHitH 7. rioABHKHaH onopa BbmoJDteHa b bhrc jjByx 
sse a y g i yHTOh tx orooarrenfaHO flpyr flpyra ipnwB (U) 13 m 14. npmeM U 13 c oonbtnHu fluakfeTpoM 
ynnoTHCH oTHoarre/ibHo ctchkm Kopnyca 1, a II 14 c vfeHWUHM jniaMerpow BbiCTynacT b neHTpajibHbift 
xaaaji 4 K u HMeer KaHsoiw. coo6o;aK>mae ueHTpanfeHWH Kanaji 4 c raHpaHniraecxoii KaMcpow 18. 
oopaaoeaHHoA ctchkemm yr/ryojieHHH 7 m TopucBbnoi noBepxHoerHMM U 13 h 14 noflacsBoft onopbi 9. Taaoe 
KOHCTpyKTBBHoe BbHTOJiHCHMe BanfcqpBKH oDecnetoiBaeT upm> - noBbuncanc naMCCTBa n HajjemHOCTH 
ycTaBOBKB yerpoftcxB ro npo^nnbHboc Tpy6, a raKmc noBwmeHHe pa6orocnoco6Hocro cauoft BamJxoHKw w 
B03U03KH0CTb paciUHpeHMH flHana30Ha pa6ouero ^uawerpa. 1 3. n. fnw. 4 an. 



Description (OnacaHHc B3o6pcxeHH5i): 



W3o6percHMe othocmtca k o&nacTH 6ypeimH h KauMxajibHoro pewoirra He<JrrHHbtx m ra3oebtx ckd&khh h 
rrpcflHaoHaMeHo, b MacroocrM, Ann paoBajibUOBbiBaHWH ycrpoficTB M3 npo<t>wnbHbix TpytS, ycTaHaammacMbuc 

B CRBajKHHC npjf H3QJIHUWM 30H OCJT07KHCKHH. B03BMKaWinHX B npOUecCC 6yp€HMH CKBaXHH K npH 

ooccraHOBnemoi repMenwHOCTM oocaAHbtx kqtiohh. 

MaeecTea Bajibupssa ftp* pa3BanbU0BWBaHHH ycrpoiicTB npo$itribHbtx rpy6. co^epxan^an Kopnyc, 
npncnoco6ncKHbift a™ cocahhchhh c kojiohhoh 6ypsuibHbix rpy6, c uprrpantaHbiM KaHaaow h 
yrnytSnoDOTMH b ctchkc, b KOTopboc ycraHOBncHW c noMombio onop rpn Bajibijyionnix ancweirra. 

HeAOCTaTKOM 3Toro ycTpoiiCTBa hhohctch to. hto BanbuyioinMe ancMCHTW npH paoeajib^oBbiBaH™ Tpy6w 
doa RdkcrrBBicu ynpyroro ancMewra iioctohhho HaxonHTCH b oahou nonomcHHH. Uoamuy npn 
hco6xdahmoctm CHTOKTfc paAHajibHbic Harpy3KH na np<y>iUTbHBrf* nepcKpbiBaTcm> npn ero ycraHOBKe b 
cKeajRHHe, HanpHMep. npn pcMoirre noBpejKACHHft o6caAHoH kojiohhw b BHAe me/ieoon nep<|>opauHH, jxpman 
Banw;oBKa HcnpKMCHHMa, nocKOJibxy H3-3a HeB03M0»HocxH chhwchmh paAwajibHOH HarpyoKH Ha o6caAHyK> 
KonoHHy npowcxoAMT ee RmtMeknKx paapymcHwc. 

3a^awe*i H3o6pereHHH HBjraercn nosbnueHHe Kawecrea k HaAexmocTH ycraHOBKK ycrpoftcTBa K3 
npo^iuibHwx rpy6. ycraaaaraiBacMbix s cRBawoic npw h3ojihhhh 3oh ocnoxHeHHH, BKBOsaiompx b 
nponecce 6ypenHH CKBaxHH, h npn BoocTaHoanaam repueTHroocTH oocanHbix kqjiohh, a Tarae noBbimettsie 
HaACKHOCTH h pafcrrocnocooHOCTH eajihuoBKH m o6ecneM«rac ooomowhocth pacuntpcHHH AwanasoHa 
paooMcro nisaueTpa 6>3 vautnesmn Anauerpa Kopnyca AaHHoro naiopa3MCpa cawoH BanbUpBKH. 

TexHHtiecKHM peaynbTar RocTHracrcn tcm. hto b Ba/ibupBKe p/ix pa3BaribnpBbiBaHHH ycrpoftcrB 10 
npo^rcnhHbOC Tpy6. coAcpKamcft Ropnyc. npwcnooodncHHbifi hjih coc«hhchmh c kojiohhoh 6ypwibHWX Tpy6. c 
ueurpajifeMbifct Kana/iou m yrny6jie*waux b creHKe. b KOTopwx ycTaHoancHbi c nowombw onop -rpw 
BanbuyiotAHX ancMCfrra, onopa onHoro Bajibqyronjero a/ieMeirra ycraHoaneHa b yrnyfcneraai Kopnyca c 
BO3U0XHocTfaio panHanbHoro BbJABftOReHHH to Hero. PaAwanbHO noABaxHan onopa BbunacKHoro 
Banhny»tAcro ancMarra mojkct 6brrb BbaianHeHa b Btq\e nsyx AHaMCTpanbHo pa3HOBennKicx qKnuHApoa. 
aRCAeirrpiraibtx oTHOCMTCJifaHO fjpyr npyra, npwweM ujuihhap onopw c dojibmsiM AHaMcxpoM ynnoTHCH 
oTHOCMTcnbHO Kopnyca m o6paoycr co crcHKaMH yrnyoJicHHH nynjaBrawccKyio Kawcpy, cooonxcHHyw c ero 
ueHTparibHbcu KananoM. 

Ha 4»wr. 1 npcAcxaaneK o6iumm bha BanbopBKM; Ha <j>nr. 2 paopea A-A Ha +ht*. 1; Ha +nr. 3 pa3pc3 B-B Ha 
fiir. 1; Ha +wr. 4 oocaoHaH KonoHHa c ycTaHooncHHbiM npo^H/ibKWM ncpeKpfaraaxeneM c nowomwo 
onMCbiBaeMOH Banbupaxii. 

BanbqpBKa jyvi pa3BanbupBi»tBaHH« ycrpoHCTB H3 npo4«uibHbDc Tpy6 coAcpxirr Kopnyc 1 c pe3b6oK 2 pjw 
npHcocAHHeHHH ee k KonoHHe 6ypwibHbix Tpy6 3 w ueHxpajiHHWM KaHanoM 4. 8 hhxhch nacrn Koxoporo 
ycraHoaneH nnyi;ep 5. B cxcHKe Kopnyca 1 BbmojiHeHbi yrny6/ieHHH 6 H 7. B Koropboc c nouomw onop 8h9 
ycTaHOBncHbi BanboyioinHc ancMCHTW 10. U, 12. npmccM onopw 8 A^yx BanbuyioiD?« aneMewroB 10 a U 
ycraHOBJieHfai b yrnytincrowDC 6 HenoABXUSHo. a onopa 9 Bsuibuyiooicro aneMCHra 12 c BO3M03KH0CTbio 
paAwanbHoro buabhxchuh m3 yrnyojieHHH 7. noABHJKHa« onopa 9 Banfauyiomcro anewcHTa 12 BbinojiHCHa b 
bmac AByx 9KcucHTpHHHWx oTOOcirrejifcMoro npyr APY^ UHnHHAPOB 13 h 14, HMODfHHX paoHbic nHaMcxpw. 
npiwcM HHjiHHAp 13 c 6anbinHM A KaMeT P° M yiuioTHCH OTHocHTejibHo ctchkh Kopnyca 1 c nowomwo 
ynnoTHeKHH 15. a ujuikhap 14 c MeHbamu AHawerpoM Bbicxynaex b uorrpanbHbCH Kan an 4 Kopnyca 1 Mcpca 
oTocpcTue 16, BbmomfeHHoe b creHxe. m MMeer aaHanbi 17, coo6iAajon^e ueHrpanbHbiM Kanaji 4 Kopnyca 1 c 
rHnpaenHMecKoa KaMcpow 18. o6pa3oeaHHOii crcHKaidM oTocpcniH 16. yrny^ncHMH 7 b Kopnyce 1 w 
TopueBbiMM noBcpxHOCTHMH ujOTHHApoB 13 m 14 noABHXHOM onopbi 9. 

PaoVra BanbupBKH no«CHHCTCH Ha nprouepe BoocraiioaneHMH repMenwHocxH oocanHoA KOJioHHbi npw 

06pa30BaHMM B HeM TpeiUMHhl . 

B 30HC 19 HapyraeHwn i^pMcrnwnocxH o6caAHOM KanoHHW 20 npcABapnrcnbHO ycraHaBJiMBaioT 
nepcaptiBaTcm, 21 wo npo^wnbHbix Tpy6. nyreM pactmipenMH ero AaarceuueM xmakoctm. 3aTew Ha KonoHHe 
6ypnnbHbix rpy6 3 BwyTpb nepeKpbiBaTenn onycKaioT ea/ibuoBKy h BpameHMCM. c noAancH bhk3 kojiohhw 
6ypwnbm>ix Tpy6 3. iianMHajor pasDajib^oBbiBaxi, npo4>njiuu>ic xpy6k>i nepeKpbiBarejw 21 c oAHoepeMeHHOM 
npoMbiBKOH «HAKocxbW. 3aKaqwfBacMOH b Tpy6w noA MaBJicHMeM. (Ipw 3TOM. b ucHTpanbHOM Kananc 4 
Kopnyca I. 6naroAapH Hanwmoo urryuepa 5. A aBJrieMMe »MflKOCXM B03pacraer w. B03ACMCTByfl ^*cpe3 
ornepcTMe 16 b CTemce Kopnyca i u Kaiianbi 17 o uyuwiwpe 14 iioabiukhom onopw 9 Ha TopueBwc noBcpxHocrw 
u>vthiiaPob 13 m 14, DUflDwraftT Ba7ii>uyroinHH oneMetrr 12 K3 yrny6nefnOT 7 Kopnyca ao ynopa B cTCHKy 
nepeapbiBaTejin 21. OAiioopencimo HCOWABwxnwe Banbuyiomiic 3/icmchtw 10 h U Taaac ymipaioTCH b 
crcHKy nepeKpbiBaTenn. Hajiec, nanbuyioiUHe a/ieMeHTbi noA acmctbmcm a>3AaHH0H paAHan KHoft Harpy 3 km. 
npoKaTbiBaflCb no cniyrpeiDieii noocpxnocxw iipo4>un^iux Tpy6, paoBaji^oBbiBaioT wx m hjiotho 
npMKaTbiBaioT k crenxc o6caAHoii KonofDibi 20. Rpn noAXOAe R 3onc 19 napynicmw repMCTWMHocTH o6caAi«oH 
Ko/ioioibi 20 Aan/iciiMc npoMbiso^iioii jkm/^kocxm cicwwawT A° i^MHMManbnoro. npn kotodom He npowcxoAMT 



BfaiABmKCHHH pa«HajibHo-noflB«7KHoro Banfanyiomcro ane^enra 12 Kopnyca 1, w pa3BantqpBWBaroie 
apo^iuibHkix Tpy6 Bcpyr «o o6pa3oeaHHH komMManbiiono AMawrrpa floy^H ciieaubftoi HesbiflB MH tHMMH 
Banbuyion^iMM 3/ieMeirraMH 10 h 11 k BM^BMrajo euhmch 3jieMenrou 12, Kor^a oh Haxo^MTCfl b mcxo^hom, He 
BbiABMHyTOM noJioweHKW. npw stom pe3b6oowe cocwmhchm« npo4»wnbHbix xpy6 nepeicpbiBaTew 21 xaicwc 
pacnmpsoorcfl a* BHyrpeHHero ^nawcrpa npo^tuthHbix rpy6. oSpaayeworo npn kx pa3BanbixoBbiBaHMH b 
30HC HapynicMHH, wto cHwmaeT flo MHHHManbHOu BCJUNtocbi ^aBJieHHe Ha crcHKy o6caflHOH kohohhw 20 B 
30He 19 HapymeHHH ec nepnerMWHOCTH. 

flocnc npoxoaAeuuH 3ouw 19 HapymemiH repuenwHocTH, rjje onacnocTb pa3pymemi5i oocajpicfl KonouHbi 
OTcyTcreycT. BKOBb noflHHMaioT AaancBMc npoMWBOWHoft >&hkkocth h paoBara^oBfaiBaHHe nepeRpbiBaxenn 
Beflyr no TexHOJiorwM. onucaHHofl Bbime. 

flO OEOUHaHRH paOBaJIbUpBblBaHHH KOJIOHHy 6ypWIbHbUC Tpy6 3 C BaJIbHOBXOH nOflHHMaiOT H3 CKB<UKHHfel. 



Claims [<t>opMyjia H3o6peTenKHl: 



1, BanbuoBKa pjvi pa3BanbnoebioaHMH ycTpoikrro M3 npo+wibuux Tpy6. conepmaman Kopnyc. 
npMcnoco6neHHbift pjia cocwkhchmh c rojiohhoA 6ypwjibm>ix xpy6. c ucirrpanbbHbiM KananoM m 
yrjiy6neiDtnwH b ctchkc b KOTopwx ycTawoBJieitbi c noMonjbio onop TpM eajTbqyiom^x aneweirra, 
OT/mMajomaHCH reM. hto onopa oflHoro eanbucyiomcro aneMCHxa ycTauooncHa e yiviytineHKH Kopnyca c 

B03M07KHOCTfaX> pa^MajTbHOPO BblRHSraeHHA H3 HeTO. 

2. BanwjooKa no n. 1, orjumaioaiattcsi tcm, uto paflwantJio nonesuKiiatt onopa Bbmatafloro Bajibuyiotnero 
ancMorra BbmonHcna b HHRe jjayx flHaMeTpanwo pa3H0BcnHKHX niunoanxia aKcnprrpH^Hbix orHOCHTcm>HO 
ppyr npyra, npiroeM qKJiraiRp onopw c 6oJibuxHM nrcavierpoM yiuiorHCH oTBoenrrenuao Kopnyca h o6pa3ycT co 
CTCHKaMM yr/iydneraiH b Kopnyce rq^paamraecKyio icaMepy, coo6meHMyio c cro ucirrpanbHbiM lcaHa/iou. 
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(54) EXPANDER FOR EXPANDING SHAPED-PIPE DEVICES 
(57) Abstract: 

Use: The expander is intended for expanding shaped-pipe devices (blocking devices, 
liner hangers, filters, etc.) which are mounted in wells. Substance of invention: The 
expander has housing I which is provided with central channel 4, installed in the bottom 
portion of which is a union 5. Recesses 6 and 7 provided in the walls of the housing 
accommodate three expansion tools mounted on supports 8 and 9. The supports 8 
mounting two of the expansion tools are rigidly fixed in the housing recesses 6, and the 
support 9 mounting the expansion tool 12 can be radially moved out of the recess 7. The 
movable support consists of two cylinders 13 and 14 eccentrically positioned in relation 
to each other. The larger-diameter cylinder 13 is sealed relative to the wall of the 
housing I, and the smaller-diameter cylinder 14 extends into the central channel 4 and 
has channels communicating the central channel 4 with hydraulic chamber 18 which is 
formed by the walls of the recess 7 and the end faces of the cylinders 13 and 14 actuating 
the movable support 9. Such a design of the expander ensures the achievement of the 
desired goals— the improvement in the quality and the reliability of mounting shaped- 
pipe devices, as well as the enhancement of the expander performance and the possibility 
to broaden the operating diameter range. 2 cl., 4 dwgs 



Description: 

The present invention relates to the drilling and the overhauling of oil and gas wells; in 
particular, it is intended for expanding shaped-pipe devices mounted in wells to insulate 
troublesome zones which occur while drilling the wells and to restore the tightness of 
casing strings. 

An expander for expanding shaped-pipe devices is known, which incorporates a housing 
adapted for connection to a drill string and provided with a central channel and the walls 
of which have recesses that accommodate three expansion tools mounted on supports. 

The drawback to this device is that while expanding a pipe the expansion tools are held in 
tlie same position by elastic forces. Therefore, this device cannot be used when it is 
necessary to reduce radial loads acting on a shaped-pipe blocking device while it is 
mounted in the well, for instance, to repair damage such as a slit perforation in the casing 
string since the casing string continues to break down because of the impossibility of 
reducing the radial load thereon. 

The object of the present invention is to improve the quality and the reliability of 
mounting a shaped-pipe device in a well to insulate the troublesome zones occurring 
while drilling a well, as well as to enhance the expander reliability and performance and 
make it possible to broaden the operating diameter range without changing the diameter 
of the housing of the expander of a given size. 

This is achieved as follows: In the proposed shaped pipe expander, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools mounted on 
supports, the support mounting one of the expansion tools can be radially moved out of 
the corresponding recess. The radially movable support mounting the move-out 
expansion tool may consist of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other. The larger-diameter cylinder is sealed 
relative to the housing, and a hydraulic chamber communicating with the central channel 
of the housing is formed by this cylinder and the walls of the above recess. 

Fig. 1 is a general view of the expander, Fig. 2 is the section A-A in Fig. 1, Fig. 3 is the 
section B-B in Fig. 1, Fig. 4 shows a casing string with a shaped-pipe blocking device 
mounted with the use of the proposed expander. 

The expander for expanding shaped-pipe devices has a housing 1 which is provided with 
thread 2 for connecting it to drill string 3 and has a central channel 4, installed in the 
bottom portion of which is a union 5. Recesses 6 and 7 provided in the walls of the 
housing 1 accommodate expansion tools 10, 1 1 and 12 mounted on supports 8 and 9. The 
supports 8 mounting the two expansion tools 10 and 1 1 are rigidly fixed in the recesses 6, 
and the support 9 mounting the expansion tool 12 can be radially moved out of the 
recess 7. The movable support 9 mounting the expansion tool 12 consists of two 
cylinders 13 and 14 having different diameters. The larger-diameter cylinder 13 is sealed 



relative to the wall of the housing 1 using seal 15, and the smaller-diameter cylinder 14 
extends into the central channel 4 of the housing through opening 16 provided in the wall 
and has channels 17 communicating the central channel 4 of the housing 1 with hydraulic 
chamber 18 which is formed by the walls of the opening 16, the walls of the recess 7 in 
the housing 1 and the end faces of the cylinders 13 and 14 actuating the movable support 
9. 

The operation of the proposed device will be illustrated below by the example of the 
restoration of tightness of a cracked casing string. 

First, the shaped-pipe blocking device 21 is mounted in the nontight zone 19 of the casing 
string 20 by expanding this device by means of hydraulic pressure. Following this, the 
proposed expander is connected to the drill string 3 and lowered into the blocking device 
by lowering the drill string 3. When the expander is positioned inside the blocking 
device 21 the expansion of the shaped pipes, from which this device is assembled, is 
commenced and at the same time washing fluid is pumped into the pipes. Due to the 
provision of the union 5 the fluid pressure in the central channel 4 of the housing 1 rises 
and acts on the end faces of the cylinders 13 and 14 through the opening 16 in the wall of 
the housing 1 and via the channels 17 in the cylinder 14 for the movable support 9 with 
the result that the expansion tool 12 is moved out of the recess 7 in the housing until this 
tool abuts against the wall of the blocking device 21. At the same time, the fixed 
expansion tools 10 and 1 1 abut against the blocking device wall, too. Then, the expansion 
tools roll down the inner surfaces of the shaped pipes to expand them until they are 
tightly pressed against the wall of the casing string 20. When the expander reaches the 
nontight zone 19 of the casing string 20 the washing fluid pressure is reduced to a 
minimum value, at which the radially movable expansion tool 12 will not move out of the 
housing 1, and the expansion of the shaped pipes is continued until the minimum 
diameter is formed by the two adjacent fixed expansion tools 10 and 1 1 and the movable 
expansion tool 12 is located in its initial, i.e., moved-out, position. In doing this, the 
threaded joints of the shaped pipes of the blocking device 21 are also expanded to the 
shaped pipe inner diameter obtained by expanding the shaped pipes in the nontight zone, 
the result being that the pressure on the wall of the casing string 20 in its nontight zone 1 9 
is minimized. 

When the expander leaves the previously nontight zone 19 of the casing string so that 
there is no danger of the casing string collapse within this zone any longer, the washing 
fluid pressure is increased again and the expansion of the blocking device is continued as 
described above. 

When the expansion process is over the drill string 3 is lifted out of the wall together with 
the expander. 



Claims: 

1. An expander for expanding shaped-pipe blocking devices, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools and wherein the 
support mounting one of the expansion tools is installed in the corresponding recess in 
the housing so that it can be radially moved out of this recess. 

2. The device according to item 1, wherein the radially movable support mounting the 
move-out expansion tool consists of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other, the larger-diameter cylinder being 
sealed relative to the wall of the housing 1 and a hydraulic chamber communicating with 
the central channel of the housing being formed by this cylinder and the walls of the 
recess in the housing. 
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